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One of the great achievements of the past
half-century in most parts of the British
Commonwealth, the Scandinavian nations,
and the United States is the improved
health status of our people. It has been
estimated from fossil findings that in pre~
historic times the average man lived to
about 18 years, his life usually terminating
in violent death. This had advanced to
around 25 years during the time of the
ancient ROl11ans. In Australia by the turn
of the century the average man lived to
around 5 I years and the average woman to
around 55 years. By 1948 this had reached
around 66 for Inen and 7I for women.
As a result the Inajor health problems
of Australia are no longer the acute, com-
municr..ble diseases which claimed their
victims with dralnatic swiftness, but the
slow, insidious processes of the chronic
diseases and the disabilities which they
leave in their wake. Throughout the
developed parts of the world there is a
growing tide of chronic disease with its
concomitant disability, which threatens to
engulf us medically, socially, and economi-
cally. Paradoxically, we in health have
caused much of this inundation through the
scientific advances Inade in reducing the
incidence of death from infectious and
communicable diseases, through a reduction
in infant mortality, and through improved
public health measures, thereby producing
an aging population.
Today it is estimated there are over
1,800,000 hemiplegic patients in the United
States (Statement, 1953). Some idea of
the extent of the problem may be obtained
from the fact that the "stroke" is listed as
the third major cause of death in the United
States, ranking behind only heart disease
and cancer. The majority of patients who
do sustain a stroke of apoplexy do not die
during the initial state; instead they
improve to a greater or lesser degree and
often live a number of years despite their
residual disabilities. Because of the numbers
involved, as well as the severity of the dis-
ability, the problems of the medical manage-
ment. as well as the rehabilitation of the
hemiplegic, becomes one of great propor-
tions, not only for the physician, but for aU
members of the rehabilitation tealll and par-
ticularly for the physical therapist.
Unfortunately in the past, the rnedical
attitude toward the hemiplegic has been one
of hopelessness and passive acceptance.
Hemiplegics have filled the back beds of
our medical wards, the back bedrooms of
our homes, and have crowded the few avail-
able nursing homes and institutions for
custodial care. With a dynamic approach,
the hemiplegic is not a lost cause. Recent
spot checks on the results of dynamic
rehabilitation programmes have shown that
90% of all hemiplegics can be taught
ambulation, self-care, and urinary and fcecal
continence, and 50% can be taught to do
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gainful work. Further, it has been shown
recently in a well-controlled objective study
that such programmes can result in an
increment of over 125% gain in ability to
perform activities of daily living over non-
treated subjects with smaller but significant
gains in muscle strength and range of
motion as welL For a programme to be
effective it must provide motivation and
training opportunity. Motivation is not dif-
ficult if there is adequate opportunity
afforded the patient.
Evaluation of the Disabilities.
If treatment is started early, there should
be no limitation of lTIotion at the joints,
and the affected arm and leg will be able
to be moved passively through their normal
ranges. If, however, the patient is not
started on rehabilitation early, contractures
will usually result, especially at the
shoulder.
A flaccid hemiplegia occurs only in a
small percentage of patients. The usual
spastic hemiplegia presents the following
sIgns ~
The affected arm is internally rotated
and adducted and the forearm, wrist] and
fingers are flexed. When the patient is
asked to move the affected arm, he will
elevate the shoulder and further adduct and
internally rotate the arm. When the
patient's leg is fully extended, voluntary
dorsal flexion of the foot is impossible.
When, hOlvever, the knee is flexed and the
patient flexes his hip against resistance, the
foot will dorsiflex and supinate (Striimpell's
sign).
Some individuals may have an angio-
spasm of the cerebral vessels and present a
typical hemiplegic syndrome In such
instances there is usually a complete return
of function in a fe\v days. If a patient has
a return of function in the upper extrelnity,
the lower extrelnity will usually be found
to be normal.
In evaluating disability, if the muscle
strength, range of motion, and activities of
daily living are adequately evaluated and
charted, the physician and therapist will
have an excellent l11ethod of objective
evaluation as to the deficiency of the patient
and also a means of evaluating progress~
Most patients are suitable for a training
programme of rehabilitation.
Covalt (1950) has pointed out that "the
physician who sees a hemiplegic patient the
first time may utilize two simple tests to
determine whether or not the patient will
ever be able to walk again. First, is the
patient able to move the arm on the affected
side? We know that if he can move the
arm on the affected side, he would be able
to walk again, since the arm is practically
always affected more severely than the leg.
Secondly, is the patient able to move the
leg 011 the affected side one inch off the
sheet? Such a test indicates that he should
have sufficient quadriceps power to learn
to walk again."
Rehabilitation Programme-
Objectives and Treatment.
The objectives of a programme of
rehabilitation for the hemiplegic patients
are: (I) to prevent deformities, (2) to
treat deformities if they occur, (3) to
retrain the patient in ambulation and eleva-
tion activities, (4) to teach the patient to
perform the activities of daily living and
working with the unaffected arm and hand,
(5) to retrain the affected arm and hand
to the maximum capacity, and (6) to treat
facial paralysis and speech disability if
present
1D Prevention of Deformities.
The spastic hemiplegic patient, when
lying in bed, holds the upper extremity in
adduction and internal rotation with the
elbow, wrist, and fingers of the affected part
in a flexed position. The affected lower
extremity is usually flexed and adducted
at the hip joint, the knee is flexed, and the
ankle 1" plantar flexed and supinated.
I f treatment is started within a few days
follow1ng the cerebral vascular accident,
there is no need for any special procedures
to protect the affected limbs. If, however,
fhe patient must remain in bed for a period
of time, procedures must be instituted to
prevent deformities.
Procedures: A posterior ankle splint is
used to prevent shortening of the heel cord.
A pillow in the axilla will prevent adduc-
tion and internal rotation of the shoulder
joint-a frequent residual deformity in
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hemiplegia. Passive movements of the arm
in abduction, external rotation, and in the
overhead position, should be performed
several times a day to prevent a "frozen
shoulder".
2. Treatment of Deformities.
The prIncipal deformities which may
occur are" frozen shoulder" and a shortened
heel cord.
Procedures: The use of heat and massage
to the arm and shoulder is of value in pre-
paring the part for stretching. Passive
movements of the shoulder are useful in
increasing the range of motion. These
movements can be performed by a therapist,
nurse, or by the patient himself (see Exer-
cises I and II) *
A short heel cord seldom requires opera-
tive procedures. The heel cord usually can
be lengthened by means of stretching and
a short leg brace with a 90-110 degree stop
at the ankle to maintain the gains made by
stretching and ambulation.
3. AmbulatioDe
Flexion and extension movements at the
hip and knee can usually be performed by
the spastic hemiplegic subject who is started
on early ambulation. When, however, the
hip and knee are flexed, as in walking, the
foot dorslt1exes and supinates. The patient
is usually afraid to place the supinated foot
on the floor because of the danger of
injuring the ankle or falling. To prevent
this foot movement he walks with a fixed
knee joint and circumducts the lower
extremity. This slow, awkward gait, if
used for a time, will occasion for the patient
a pattern of walking which will be cumber-
some, fatiguing, and difficult to correct.
A double bac, short leg brace with a
stirrup attachment, 90 degree ankle stop
and a supinator "T" strap should be pre-
scribed to prevent plantar flexion and
supination of the foot and give the patient
confidence so that he will flex his knee and
hip. With the brace and a cane in the
unaffected hand for balance, most hemi-
plegic patients soon learn to walk unaided.
A patient with flaccid hemiplegia will be
unable to make a voluntary movement when
in the supine position. If, however j the
patient is held in the erect position with
the affected lower extremity on the floor,
he WIll flex and extend the leg as in walking
and be able to bear his body weight. The
sensory contact of the foot on the floor
FIGURE I Double bar, short leg brace WIth
ankle stop and SUp1nator strap
stimulates the reflex pattern of walking.
Ambulation should be the first procedure
in a rehabilitation programme, since it can
be accomplished by the majority of patients.
Some patients, especially those in the
younger age groups, learn to walk with a
good reciprocal pattern without the aid of
a cane. No patient, however, seems to
learn the reciprocal arm pattern without
special training.
The normal pattern of walking is to move
the right arm and left leg forward and then
the. left arm an? right leg. The hemiplegic
patIent walks WIth the affected arm motion-
less, adducted, and partially flexed at the
elbow. It is necessary to break this pattern
of walking if the patient is to have the
appearance of being normal.
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The followIng methods are recommended
for retraining in the normal pattern of
walking:
11/1ethod I: Retraining in Walking.
Equipment: Parallel bars with a sliding
apparatus over the bars to prevent excoria-
tion of the hands. (Round cardboard boxes
with the ends removed can be placed over
FIGURE 2· Walktng In parallel bars, assIsted
by therapist
the bars. The open sIdes can be taped
together with adhesive tape to hold thetTI
on the bars,,)
Position: Stand between the bars wIth
one hand on each bar. The affected hand is
placed on the movable box and may be tied
if necessary.
Instructions: Step forward with the right
foot and move the left hand forward along
the bar. Step forward with the left foot
and move the right hand along the bar~
Repeat five times several times a day up to
fatigue.
Method II: Retraining in Walking.
Equiprnent: None.
Position: Standing with feet together
and am1S at the side.
Instructions: Step forward with the right
foot and swing the left arm forward and
point to the right foot. Step forward with
the left foot and swing the right arm for-
ward and point to the left foot. The
opposite arm and leg must be moved
together and remaIn parallel at all times.
Repeat five times several times a day.
For children a red ribbon is tied to the
right wrist and left foot, and a yellow
ribbon to the left wrist and right foot. The
FIGURE 3: LearnIng agaIn to manage steps
and stairs.
children are instructed to move the red
ribbons forward and then the yellow
ribbons.
When the patient can walk with the recip-
rocal pattern of arln and leg movements and
talk with the instructor, the pattern is
formed and the patIent is retrained.
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4~ The Unaffected Arm and HandG
As a return of function in the affected
upper extremity cannot usually be expected
for a long period of time, if ever, it is
essentIal to teach the patient to care for his
daily needs wlth the unaffected arm. "A
lobster can grow a claw, a man cannot, but
he has what the lobster does not have, a
brain to Ineet the needs of the situation."
A right hemiplegia in a right-handed
person is a serious disability because of the
sensory and motor aphasia and the lack of
skill in the left hand to perform the
activities essential for daily living. The
training of the left hand should be started
early, as the patient must become left-
handed if he ever hopes to care for his
daily needs. Simple tasks in eating and
dressing should be started. Left-hand
writing must be practised, as this is an
important means of communication, especi-
ally when speech is affected.
5. The Affected Arm and Hand.
Training of the affected arm is started
vvhile the patient is developing one-handed
skills with the unaffected arm. I f the arm
is flaccid, a re-education programme similar
to that used in poliomyelitis should be
started. Many of these patients have a
complete return of function if the muscle
re-education is given carefully over a long
period of time. The rehabilitation of the
c;pastic arm should start at the shoulder.
The most difficult shoulder Inovement for
the patient to regain 15 external rotation.
Flexion and extension of the forearm like-
wise rtre difficult for the spastic hemiplegic
to perform. When asked to flex the elbow,
he elevates the shoulder and adducts and
internally rotates the arm. Pronation and
supination of the hand are usually ilUpOS-
sible, since these are some of the last move-
ments learned by man and hence the last
to return. Internal and external rotation of
the arm and primitive moveluents and the
patient attempts to substitute these lTIOVe-
ments for pronation and supination. The
fingers and thumb are usually flexed tightly.
If the fingers and thumb are forced open,
they can be flexed, but active extension
l110vements are usually impossible. On
yawning, the fingers of the hand actually
extend.
The exercise programlne for retraining
the affected arm depends upon the patient..
As Dr. George G. Deaver stresses, results
cannot be expected by having a therapist
work on the patient. The therapist must
work with the patient so that he under-
stands the exerCIses, their purpose, and how
they are to be performed to achieve maxi-
nlum results. Occupational therapy is of
par~icular value In the retraining of the arm,.
as It c0111bines exercise and retraIning with
Interesting activity. Care must always be
taken to insure that the activity involved
in the occupational therapy is that which
will provide the maximum functional value
to the patient in terl11S of later skills of
daily living.
Exercise I : Flexion of the Artn at
Shoulder
Purpose: 1'0 Iflaintain or increase the
shoulder movements and to strengthen the
shoulder gIrdle lTIuscles.
Positions· Sitting on a chair or lying
';l1pine in bed.
~nstructions: The patient grasps the
Wflst of the affected arm with the fingers
of the unaffected arlTI. He raises the arms
forward, upward, as far overhead as
possible. Repeat five times on the hour.
Exercise II: Flexion and Extension
of the Forearm.
Purpose To obtain full range of motion
at the elbow and active flexion and exten-
sion of the elbow without adduction~
Position' Sitting on a chair1 elbows close
to side of body, and palms of the hands
together with the ulnar side of the hands
resting on the affected knee.
Instructions: The patient flexes the fore-
arms and touches the chin. Repeat five
times on the hour.
The patient may have difficulty in opening
the spastic fingers with the unaffected
fingers, but the best possible position should
be obtained. This is a good exercise in
preventing flexion contractures of the
fingers.
It is an interesting neuromuscular
phenotnenon that when the hands are
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clasped) or even brought in contact, the
elbow can be flexed without any adductIon
of the shoulder_ When the hands are
separated and the patient is asked to flex
the elbow, the affected arm will adduct and
rotate inward.
Exercise III: Flexion and Extension
1)1 the Forearm and Supination and
Pronation of the H and_
Purpose: To combine flexion and exten-
sion of the elbow with supination and
pronation of the hand.
Position: As in Exercise I I.
Instructions: The patient places his palms
together as in Exercise II, flexes the fore-
arm and sUIYinates the affected hand as he
raises It to the chIn. On extensIon of the
forearm the hand IS pronated. Repeat five
times on the hour.
The tight supinator muscles of the
affected arm can be stretched by the
unaffected hand. Flexion of the elbow
with supinatlon of the hand are the most
useful movements in performIng the
activities essential for daily living.
Exercise IV Flexion of Forearm and
Arm of the Affected Side.
Purpose: To combine these flexion move-
ments so that the patient lnay use the hand
in daily activities, such as holding paper
down while writing.
Position: Sitting on a chair In front of a
table.
Instructions: The patient flexes the fore-
arm to table level and then flexes the arm
'So that the forearm rests on the table.
These movements must be perforlned with-
out elevating the shoulder or adducting the
,arm. Repeat five times on the hour.
The habit of routinely keeping the hand
In the lap rnltigates against re-education.
1 t lTIUst be placed in the positIon for finger
action.
The wrist, if not flexed, needs no special
1raining. There are very few activities
~Thich cannot be performed even with a
1ixed wrist. The functional use of the hand
has been increased in several young patients
with extreme flexion of the wrist by fusing
the wrist joint. A cock-up splint should be
used if there is extreme flexion of the wrist,
and this should be combined with a "pan-
cake" splint if the fingers are tightly flexed ..
The fingers of the spastic hemiplegic
patient are most difficult to re-educate for
any useful purpose" If good function is
ever attained it represents a great cost in
time and concentrated effort by the patient..
In the aged with advanced cardiovascular
disease it is seldom worth the effort. One
should not, however, have the patient give
up hope of ever using the fingers" He must
be made to understand that the movements
of the fingers depend upon the proper
functIoning of the shoulder, elbow, and
hand, and placIng the hand in positions for
purpoC\eful movements. Exercise for the
fingers should be purposeful and wherever
possIble should be in terms of functIonal
activity in which the patient relearns a
practical skill which will prove fl1nctionally
llseful, such as buttonIng, manIpulating
zIppers, handling objects, and self-care
activities. The following exercises for the
finger~ can be used for the purpose
lndicated:
Exercise V· Extension of Fingers and
Thumb.
Pttrpose: To prevent finger contractures
bv extension of fingers and thumb.
Position: Sitting on a chair.
1nstructions· With the fingers of the
unaffected hand, extend each finger and the
thumb of the affected hand. Repeat five
times on the hour"
Exercise VI: Extension of Fingers
and Thumb
Purpose: As in Exercise V.
Position: Sitting on a chair with hand
resting on table in pronation and fingers
extended as far as possible.
Instructions: Press backward and down-
ward on the table surface so that the palm
of the hand is in contact with the table.
Repeat five times on the hour.
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Exercise V I I: Extension and Flexion
of Fingers and Thumb.
Purpose: To produce passive movements
of extensors and active lTIOVements of
flexors.
Position: As ill Exercise VI, with a
penctl resting on the table under the palm
of the hand.
Instructions: Press backward and down-
ward on the dorsal surface of the hand so
that palm of hand 1S in contact wIth the
table. Release pressure, flex the fingers,
and pick up the pencil. Repeat five tImes
on the hour.
Many of these exercises in preparation
for the activities inherent in daily living are
to be found in the recently published book
HPhysical Rehabilitation for Daily Living",
by EdIth Buchwald (Buchwald, 195 I).
Self-Help Devices.
In the rehabilttat10n of the hemIplegic it
]5 readIly apparent that numerous factors
wtll determine the degree of results obtained
Tn ablhty to perform the actIvities of daily
living" Some patients will achieve a sur-
prising degree of recovery of function;
others will be left with varying degrees of
permanent residual dIsability. Even with
these latter patients much can be done with
the use of siinple mechanical devices which
will enable the patient to perform the simple
acts of daily living either Independently or
with a minimum of aSsIstance from another
person" Such devIces should be used only
when necessary aDd, before a device IS
given to a patient, retraining in the activity
should be attempted.
The disabihties which the hemIplegIc
faces in managing the activities of daily
living are those whIch require compensation
for the loss of the use of one upper and
one lower extremity. Due to involvement
of the hand, many activities usually per-
formed with both hands must be performed
\vith one. Involvement of the lower
~xtremity obviously makes standing, walk-
Ing, and clilnbing difficult. Patients with
these defects should have their pro-
grammes specifically planned to Inaster, as
far as possible, these deficiencies or, if not,
to CirCU1TIVent them.
Many devices for hand activities of the
one-hand varIetv are used, such as artIcles
for dressIng that avoid fastenings that
require the use of both hands. Buttons and
snaps are easier managed than zippers, also
pre-tied elastic shoe laces.
For personal hygiene there are special
hand brushes. Since getting in and out of
the tub is both difficult and strenuous,.
bathing often presents a problem. A shower
IS therefore recolnrnended. If a stall shower
is avaIlable, a bench or chair insIde the stall
IS suggested so that the patient may SIt. If
it is necessary to use a tub, the use of a
board or two chairs is recommended. This
eliminates lifting the patIent In and out of
the tub.
In some inc;tances, independence of eating-
may be achleved by the use of a knife-fork
combination. A cutting surface is provIded
bv the curved blade, vvhich can be used
with a rocking motion rather than the
traditIonal method of sa\ving. This elImi-
nates the need for stabilizing the food with
the other hand. Although it 15 not recom-
mended, the fork tines on the OpposIte side
of the blade may be used.
Communication through writing or use
of the telephone may also present problems.
I f the right hand is involved, training may
be gIven In left-hand writing. If thIS proves
unsatisfactory, a typewriter with a special
one-hand keyboard 15 available. NUlTIerOUS
types of one-hand telephone aids are also
avatlable commercially.
For the housewIfe there <ire lnany one-
handed implements which can be purchased
or easily made. For card playing there are
numerous devices on the tnarket to hold
the cards. The"e and many other devices
are available commerCIally or can easily be
constructed. With imaginatIon, others can
easily be developed to meet the particular
needs of any individual patient.
Because of the difficulty in walkIng, the
wheel-chair may be an essential, especially
in the more severe cases and at least at the
beginning of the hemiplegic's rehabilitation.
But because of the hand involvement, the
ordinary wheel-chair needs the foIlowlng
special adjustments: the one-arm drive and
brakes. The one-arm drive has both hand
rims on one side, ~ith a connecting rod to
the axle of the opposite wheel, Inaking it
possible to propel the chair with the one
good arm" The removable arm-rest permits
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easier transfer to bed, tOllet, and car by
allowing the patIent to slide across. If the
chair upholstery is of a smooth material,
such as Ieatherette or plastic, shdlng will be
facilitated4 It is also suggested that the
removable arms be fitted with upholstered
arm-rests.
The devices discussed here, and many
n10re, are fully explained and illustrated in
the book "Living with a DisabIl1ty" (Rusk,
1953) .
For both the physician and the physical
therapist, hemiplegia presents one of the
lTIOst challenging problems in medicine-
both in total number and therapeutic com-
plexities.. With a dynamic approach to their
problems with the rehabilitation techniques
which have been developed to meet the total
needs of the individual, much can be offered
to these severely disabled patients and most
can be trained to lives of self-sufficiencY4
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